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MEMORANDUM

DATE: March 28, 2011

TO: Renee Nordeen, Project Manager, Ecology and Environment, Inc., Seattle, WA

FROM: Mark Woodke, START QA Chemist, Ecology and Environment, Inc., Seattle, WA

SUBJ: TDD: 10-11-0007 Example adjusted CRQL calculation for the Bremerton Gasworks TBA

Example adjusted Contract Required Quantitation Limit (CRQL) calculations for soil samples collected in
conjunction with the Bremerton Gasworks Targeted Brownfields Assessment conducted by Ecology and
Environment, Inc., in 2008 are provided below. Actual adjusted CRQLs are provided at the end of this
memo.

SOIL SAMPLES
The detection limits are derived from the contract required quantitation limits (CRQLs; attached), % solids
sample weights, and dilution factors (all on the Form I’s), and contract modifications (attached).

CLP Lab Soil/Sediment Inorganics Example Adjusted CRQL Calculation - Method ILM05.4
Adjusted CRQL = Contract CRQL x 1/% solids
Cobalt in sample MJ8K76
Adjusted CRQL = 5.0 mg/kg x 1/0.722 = 6.9 mg/kg

CLP Lab Soil/Sediment Organics Formula
SVOCs
Adjusted CRQL = Contract CRQL x Contract Sample Weight (30 grams)/Actual Sample Weight x Volume of
Concentrated Extract/Concentrated Extract Volume (same if GPC is used, so they cancel out) x Dilution
Factor/(1/% solids (decimal))

Example Calculation for sample J8K78
Acenaphthene - Method SOM01.2 (SVOC)
The Contract CRQL was modified for this project from 170 g/kg to 68 g/kg
68 g/kg x 30 grams/100.3 grams 1/0.82 = 24 ug/kg.

VOCs
Adjusted CRQL = Contract CRQL x Contract Sample Weight (5 grams)/Actual Sample Weight x 1/% solids
(decimal)
Example Calculation for sample J8K74
o-Xylene – Method SOM01.2 (VOC)
The Contract CRQL was modified for this project from 5 g/kg to 1 g/kg
1 g/kg x 5 grams/4.6 grams x 1/0.82 = 1.3 g/kg.
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Adjusted CRQLs for the EPA Targeted Brownfields Assessment

Sample Identification Hazardous Substance Adjusted CRQLs

Arsenic mg/kg
2-Methylnaphthalene 24 g/kg
Acenaphthene 24 g/kg
Acenaphthylene 24 g/kg
Anthracene 24 g/kg
Benzo(a)anthracene 24 g/kg
Benzo(a)pyrene g/kg
Benzo(b)fluoranthene g/kg
Benzo(g,h,i)perylene g/kg
Benzo(k)fluoranthene g/kg
Carbazole g/kg
Chrysene g/kg
Dibenzo(a,h)anthracene g/kg
Dibenzofuran g/kg
Fluoranthene g/kg
Fluorene g/kg
Indeno(1,2,3-cd)pyrene g/kg
Naphthalene g/kg
Phenanthrene g/kg
Pyrene g/kg
Benzene 1.4 g/kg
Ethylbenzene 1.4 g/kg
Naphthalene 1.4 g/kg

J8K78
(08204462; WN05SD)

o-Xylene 1.4 g/kg
2-Methylnaphthalene 240 g/kg
Acenaphthene 24 g/kg
Acenaphthylene 240 g/kg
Anthracene 240 g/kg
Benzo(a)anthracene 240 g/kg
Benzo(a)pyrene 240 g/kg
Benzo(b)fluoranthene 240 g/kg
Benzo(g,h,i)perylene 240 g/kg
Benzo(k)fluoranthene 240 g/kg
Carbazole 24 g/kg
Chrysene 240 g/kg
Dibenzo(a,h)anthracene 240 g/kg
Dibenzofuran 24 g/kg
Fluoranthene 2,400 g/kg
Fluorene 240 g/kg
Indeno(1,2,3-cd)pyrene 240 g/kg
Naphthalene (SVOC) 240 g/kg
Phenanthrene 240 g/kg
Pyrene 2,400 g/kg

J8K74
(08204458; WN01SD)

Benzene 1.3 g/kg

2



3

Ethylbenzene 1.3 g/kg
Naphthalene (VOC) 12 g/kg
o-Xylene 1.3 g/kg
2-Methylnaphthalene 25 g/kg
Acenaphthene 25 g/kg
Acenaphthylene 130 g/kg
Anthracene 130 g/kg
Benzo(a)anthracene 1,300 g/kg
Benzo(a)pyrene 1,300 g/kg
Benzo(b)fluoranthene 1,300 g/kg
Benzo(k)fluoranthene 1,300 g/kg
Benzo(g,h,i)perylene 1,300 g/kg
Carbazole 25 g/kg
Chrysene 1,300 g/kg
Dibenzo(a,h)anthracene 130 g/kg
Dibenzofuran 25 g/kg
Fluoranthene 1,300 g/kg
Fluorene 130 g/kg
Indeno(1,2,3-cd)pyrene 1,300 g/kg
Naphthalene 130 g/kg
Phenanthrene 1,300 g/kg

J8K75
(08204459; WN02SD)

Pyrene 1,300 g/kg
Arsenic 1.4 mg/kg
2-Methylnaphthalene 260 g/kg
Acenaphthene 97 g/kg
Acenaphthylene 260 g/kg
Anthracene 1,300 g/kg
Benzo(a)anthracene 1,300 g/kg
Benzo(a)pyrene 1,300 g/kg
Benzo(b)fluoranthene 1,300 g/kg
Benzo(g,h,i)perylene 260 g/kg
Benzo(k)fluoranthene 1,300 g/kg
Carbazole 26 g/kg
Chrysene 1,300 g/kg
Dibenzo(a,h)anthracene 260 g/kg
Dibenzofuran 26 g/kg
Fluoranthene 1,300 g/kg
Fluorene 260 g/kg
Indeno(1,2,3-cd)pyrene 260 g/kg
Naphthalene 260 g/kg
Phenanthrene 1,300 g/kg

J8K76
(08204460; WN03SD)

Pyrene 1,300 g/kg
2-Methylnaphthene 24 g/kg
Acenaphthene 24 g/kg
Acenaphthylene 240 g/kg
Anthracene 2,400 g/kg
Benzo(a)anthracene 2,400 g/kg
Benzo(a)pyrene 2,400 g/kg
Benzo(b)fluoranthene 240 g/kg

J8K77
(08204460; WN04SD)

Benzo(g,h,i)perylene 240 g/kg
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Benzo(k)fluoranthene 240 g/kg
Carbazole 24 g/kg
Chrysene 2,400 g/kg
Dibenzo(a,h)anthracene 240 g/kg
Dibenzofuran 24 g/kg
Fluoranthene 2,400 g/kg
Fluorene 240 g/kg
Indeno(1,2,3-cd)pyrene 240 g/kg
Naphthalene 24 g/kg
Phenanthrene 2,400 g/kg
Pyrene 2,400 g/kg

CRQLs – Contract Required Quantitation Limits
g/kg – micrograms per kilogram
mg/kg – milligrams per kilogram
SVOC – Semivolatile Organic Compound
VOC – Volatile Organic Compound
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